A collection of strains of Staphylococcus aureus was studied with a view to finding out what relationship, if any, could be detected between the agglutinative grouping and the production of polysaccharide, alpha hemolysin, or leucocidin by the various strains.
Agglutinating sera were prepared from the three Cowan group strains and the cultures under study were classified by slide agglutination. The sera were prepared by immunizing rabbits with organisms from 18-hour beef-infusion broth cultures. The growths were resuspended in physiological salt solution containing 0.5 per cent formalin. The group II serum as prepared, contained considerable group III agglutinin, which was absorbed out. No preliminary absorption was necessary with the antisera of the other groups.
For antigens intended for the method of slide agglutination, 3-hour growths were used, as recommended by Cowan (1939) . It was found that the employment of the trypsin-digest beef-heart broth described by Pauli and Coburn (1937) for streptococci, greatly reduced the incidence of granular growth or autoagglutination, and this broth was used to grow the antigens. The antigens were heated rapidly to boiling according to Cowan's method, centrifuged, and resuspended in trypsinized broth, with a density of. 100 billion organisms per milliliter. Julianelle and Wieghard (1935) . A uniform volume of broth, 600 ml., was employed in all cases, and the extract obtained was made up to a volume of 60 ml. The extracts were tested against sera produced in rabbits with the Julianelle "A" strain 13 and the "B" strain Mll.
Forty-eight of the strains studied were tested for alpha-hemolysin production. Cultures were grown 48 hours in veal-infusion, semi-solid agar in an atmosphere of 80 per cent oxygen and 20 per cent carbon dioxide. The fluid obtained from the medium was Berkefeld-filtered and tested for toxin with a 1 per cent suspension of rabbit erythrocytes. Strains that had been carried in the laboratory for a number of years were not tested for hemolysin-production.
Recently isolated strains were tested for leucocidin production. The strains were grown on veal-infusion agar, according to the method described by Valentine (1936) , and tested for potency by his method, with human leucocytes.
RESULTS
When tested against the Cowan sera, the cultures were divided as shown in table 2.
Several of the negative strains showed a common antigen not contained in any of the Cowan groups, and these apparently constitute a supplementary group. The type strain of this group, no. 235 (Smith strain) of the collection, was received by us from Dr. Ren6 J. Dubos of the Rockefeller Institute and had been obtained from a human infection.
The relationship between the agglutinative grouping and the polysaccharide reactions of the strains is shown in table 3.
As indicated in table 3, extracts of 85 strains gave strongly positive reactions for Julianelle "A" polysaccharide, while 18 reacted weakly or not at all. None of the extracts gave "B" polysaccharide reactions. All strains produced coagulase except two members of the "ungrouped" negative agglutinative group. Another Cowan (1939) , that irregularities of polysaccharide production are most frequently associated with group II.
All our recently isolated group II strains were leucocidin producers. It was considered useless to test old strains for leucocidin production. Most of the leucocidin-producing strains belonged to group II, and the majority of them appeared to produce less than the average amount of "A" polysaccharide. Of 4 members of group III that were weak in "A" polysaccharide, two were leucocidin strains. Of the total number of cultures examined, 10 per cent belonged to group II, but of leucocidin-producing strains, 55 per cent belonged to group II.
Of the total number of cultures examined, 17 per cent produced a lessened amount of "A" polysaccharide, but of leucocidin-producing strains, 66 per cent produced a lessened amount of "A" polysaccharide.
It is hardly safe to generalize from so small a number of cultures, but so far as this series is concerned, it appears that leucocidin producers frequently fall into the Cowan II group, and that leucocidin-producing strains show a tendency to produce less Julianelle "A" polysaccharide than other strains.
It is not the intention to suggest that these strains are entirely devoid of "A" polysaccharide. If a more concentrated extract were prepared, perhaps all of them would show a strongly positive reaction. However, when carbohydrates were prepared from all the strains studied, employing a uniform volume of broth and a uniform volume of final product, the leucocidin-positive strains referred to, Strain 235 produces a very weak alpha-hemolysin and no leucocidin, but is unusually pathogenic for mice. It gives an entirely negative reaction to sera of the three Cowan groups, but is strongly positive to its homologous serum. Table 4 shows the relationship between the Cowan strains Sll (group I), S80 (group II) and S33 (group III) and strains related to 235.
It will be noted that certain strains show a strong affinity for the serum prepared with strain 235 and are non-reactive toward the Cowan sera. The Cowan group strains, on the other hand, show but slight reactivity toward the 235 serum.
Agglutinin absorption tests were run using the Cowan and 235 sera and cultures, and the absorbed sera were tested against the strains shown in table 4.
Each serum was absorbed with a suspension containing 200 billion organisms, per ml. The dilutions of the absorbed sera were made to one tenth of the maximum titer which could be obtained with homologous organisms. Cowan (1939) warns of this tendency of S33 to become non-specific, and advises frequent passages through rabbits to maintain its specificity. Mice were employed instead of rabbits for this study. The S33 culture was passed through mice frequently and the cultures for use were inoculated from the blood, or in some cases the blood cultures were stored in vacuo until used. In spite of this treatment S33 showed considerable nonspecific reactivity.
SUMMARY
The agglutinative and polysaccharide-forming qualities of a collection of Staphylococcus aureus strains were studied. Most of the strains belonged to the Cowan groups I and III and produced Julianelle "A" polysaccharide. Leucocidin-positive strains belonged mainly to group II. Most leucocidin-positive strains showed a tendency to produce less "A" polysaccharide than other strains.
A supplementary agglutinative group is described in addition to the three Cowan groups.
